Hepatic involvement in amyloidosis is common 1 " 3 and the clinical manifestations vary. A normal or enlarged liver and normal liver function tests are compatible with extensive hepatic infiltration by amyloid. The most sensitive tests of this condition 4 are bromsulphalein excretion and serum alkaline phosphatase. Rarely amyloidosis of the liver can present features of portal hypertension with esophageal varices 4 -5 or ascites. 6 However, the usual stigmata of chronic liver disease such as spider nevi, gynecomastia, and palmar erythema are absent. 4 Jaundice is uncommon. 4 Only 4.7% of 490 patients with hepatic amyloidosis were jaundiced; serum bilirubin generally did not exceed 5 mg/100 ml. 7 However, severe obstructive jaundice caused solely by hepatic amyloidosis presents a difficult differential diagnostic problem. Only five cases of obstructive jaundice due to amyloidosis have been reported to date. 7 " 11 We report an additional case of severe cholestatic jaundice caused by primary amyloidosis and discuss the pertinent diagnostic problems.
A 65-year-old man was referred to the Cleveland Clinic in November 1971 for evaluation. Two years before admission he had an episode of abdominal pain diagnosed as "gallbladder colic." He did well for one year, when right-sided Bell's palsy developed. A persistent elevation of serum alkaline phosphatase of twice the normal value was found at this time. Roentgenograms disclosed no evidence of Paget's disease or metastatic neoplasm. An oral cholecystogram did not show the gallbladder. In February 1971 the patient began to feel weak and nauseous and became anorectic. On hospitalization in July 1971 the left lobe of the liver was enlarged and irregular. Biochemical studies were normal except for elevated serum alkaline phosphatase, a slight decrease in serum albumin, and elevated gamma globulin. Liver biopsy was reported to show cholangiolitic hepatitis. Neither extrahepatic biliary tract obstruction nor an abdominal malignancy was found at exploratory laparotomy. Cholecystectomy and biopsies of the liver and an enlarged lymph node were performed. Operative cholangiography was not done. The pathological findings were chronic cholecystitis with cholelithiasis, reactive hyperplasia of lymph nodes, and cholangiolitic hepatitis with cirrhosis. The immediate postoperative course was uneventful. However, the serum alkaline phosphatase level continued to rise and the patient became jaundiced. In August 1971 swelling of the lower extremities, scrotum, and abdomen was noted and he was treated with diuretics. Weakness and anorexia continued and he lost 60 pounds.
On physical examination the blood pressure was 110/70 mm Hg, and pulse rate was irregular, 80 beats per minute. The patient was alert and icteric. Several spider nevi were seen on his neck and shoulders. Early Dupuytren's contracture was noted. Residual palsy of the right 7th facial nerve was present. Glossomegaly, purpura, and lymphadenopathy were not present. The lungs were clear. The heart had a normal sinus rhythm with occasional ectopic beats, an atrial gallop, and a grade 2/6 systolic ejection murmur over the aortic area. The abdomen was distended, with shifting dullness; the left lobe of the liver was enlarged, irregular, and nontender. No splenomegaly or abdominal bruit was detected. There was edema of the abdominal wall, scrotum, and lower extremities.
Laboratory data included: hemoglobin, 11.7 g/100 ml; hematocrit reading, 35%; macrocytosis of the red blood cells with many target and burr cells, normal white blood cell count and differential count; BUN, 29 mg/100 ml; serum creatinine, 1.8 mg/100 ml; creatinine clearance, 56 ml/min; 24-hour urinary protein, 0.57 to 1.56 g; total serum bilirubin, 12 mg/100 ml with a direct-reading fraction of 5.4 mg/100 ml; alkaline phosphatase, 202 King Armstrong units; SGOT, 120 units; serum carotene, 40 ^g/100 ml (normal 50-250); and serum folate, 3.4 ^g/100 ml (normal 4-18). Serum protein electrophoresis showed albumin 2.5, and gamma globulin 2.7 g/100 ml with a sharp peak in the gamma fraction; IgG, 3,000 mg/100 ml; IgA, 260 mg/100 ml; and IgM 75 mg/100 ml, serum protein Immunoelectrophoresis revealed IgG monogammopathy, «-light chain type. Urine did not contain Bence Jones protein or other homogeneous paraproteins. Serum lipoprotein electrophoresis showed faint staining of ^-lipoproteins and low «-lipoproteins.
Results of the following tests were normal or negative: platelet count, bleeding time, prothrombin time, coagulation time, partial thromboplastin time, fibrinogen, cholesterol, VDRL, serum Cortisol, smooth muscle antibody, mitochondrial antibody, antinuclear factor, rheumatoid factor, Australia antigen, and alpha-fetoglobulin. Electrocardiogram showed old inferior and anteroseptal infarcts, first degree atrioventricular block and complete right bundle branch block. The results of x-ray examination of the upper and lower gastrointestinal tract were normal. The small (Figs. 3 and 4) . Results of im- Fig. 2 . Photomicrograph of liver shows the presence of bile stasis involving both bile canaliculi and a bile duct in the portal area. A large vascular channel in a portal area is involved by amyloid (hematoxylin-eosin, X65). munofluorescent study of the liver were negative, while study of the bone marrow revealed scattered cells containing IgG, K-type. The remainder of the autopsy findings showed widespread primary amyloidosis involving the heart (725 g), spleen, lymph nodes, adrenal glands, gastrointestinal tract, bladder, thyroid gland, and bone marrow.
Discussion
The diagnosis of primary amyloidosis in this patient was substantiated by failure to find any predisposing cause of amyloidosis at autopsy. The clinical course initially was nonspecific, and a persistently elevated serum alkaline phosphatase in the absence of bone disease was the only abnormality suggesting a disorder of the hepatobiliary tract. Whether the initial facial nerve palsy was due to amyloid neuropathy is not certain. With the past history of "gallbladder colic," failure to visualize gallbladder at cholecystography and the finding of "cholangiolitis hepatitis" at the biopsy, a partial common bile duct obstruction was suspected, and he was operated on. It was unfortunate that despite the presence of stones in the gallbladder a cholangiogram was not done during the operation. Persistent elevation of serum alkaline phosphatase and the appearance of jaundice after surgery made us reluctant to accept the amyloidosis as the sole cause of obstructive jaundice. Rectal biopsy confirmed the diagnosis of amyloidosis after we reviewed the initial liver biopsy slides. 12 The jaundice was caused solely by hepatic amyloidosis. The patient did not survive the stress of anesthesia and surgery and died in renal and hepatic failure.
Several aspects of the clinical course of this patient are similar to those of the other five reported cases 7 " 11 (Tables 1 and 2). All were men between 44 and 65 years of age; loss of weight and abdominal pain were common. Pruritus, not a prominent feature in our patient, was present in others. Hepatomegaly and ascites were present in four of five patients. Ascites is unusual in secondary amyloidosis but is found in one fifth of cases of primary amyloidosis.' 1 Clinically palpable splenomegaly was rare; however, en- larged spleen was present at autopsy in all cases. Heart and kidneys were involved in all. In our patient a pattern of complete right bundle branch block and first degree atrioventricular block developed within a few months. He also showed a pattern of inferior wall and anteroseptal myocardial infarction, although he had no past history of angina pectoris and myocardial infarction. Various arrhythmias and electrocardiographic manifestations of myocardial infarction are frequently encountered in amyloid heart disease. 4 ' 13 In our patient renal function was relatively well preserved initially and failed suddenly only after operation. Despite some proteinuria, typical nephrotic syndrome was absent and no Bence Jones protein was found.
Gastrointestinal bleeding, absent in our patient, may be present. Low serum carotene and folate levels and red cell macrocytosis would indicate a certain degree of malabsorption, sometimes seen in amyloidosis. 13 -14 Serum alkaline phosphatase, bilirubin, and cholesterol were elevated in all. In our patient, however, serum cholesterol remained within normal limits, and SGOT was only slightly elevated.
Monoclonal gammopathy and plasma cell hyperplasia are frequently found in primary amyloidosis. 4 4 -11 However, recent observations suggest that the immunoglobulins may be involved in the formation of amyloid. 15 It should be pointed out that monoclonal gammopathy and plasma cell hyperplasia have been seen in association with chronic hepatobiliary disease. 16 - 17 The role of chronic cholecystitis in our patient is not clear. Finally, this abnormal protein did not possess antibody-like activity similar to those commonly associated with chronic liver disease. Wager et al 18 reported antismooth muscle and anti-thyroglobulin-like activity in certain abnormal immunoglobulins. In our patient tests for antinuclear factor, smooth muscle antibody, mitochondrial antibody, rheumatoid factor as well as alpha-fetoglobulin were negative.
The prognosis of cholestatic jaundice associated with primary amyloidosis remains grave. All patients have died within a year of diagnosis.
Summary
We report a case of primary amyloidosis causing cholestatic jaundice. This appears to be the sixth case reported. The clinical and biochemical manifestations of this entity are reviewed. Two patients, including this case, had IgG monoclonal gammopathy. The poor prognosis and rapidly progressive clinical course are demonstrated by this case.
